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was evidence that he had had pus in the ears, and when he died he was found to have a subdural abscess. This showed the necessity of very great care being taken in some of these cases. If that man had not been treated drastically when he showed insulin symptoms the 50 units he had had would have killed him.
If insulin were given in too large doses, certain symptoms would result, but they were usually of mild type; they varied not only in different patients, but at different times in the same patient. The most frequent symptom was flushing of the face, followed by some pallor. There might be sweating, either local or over the whole body. Many complained of a sense of constriction or of tightness about the chest. Sometimes, however, there were no objective symptoms at all. At other times there was a feeling of apprehension of impending disaster and of nervousness without special cause. In some there was a certain tremor, and an attempt to write resulted in only a scrawl. If the dose had been large and the symptoms severe, there might even be unconsciousness, or motor and sensory aphasia. He had not seen convulsions in man though they were often produced in experiments on rabbits.
The symptoms referred to might come on at almost any time after the insulin had been given; frequently they appeared from four to six hours after the use of the remedy. Some time ago the idea was held that these symptoms were dependent on the state of the blood-sugar, and that when the blood-sugar percentage reached a certain minimum, the symptoms came on. He did not think that idea could be maintained now, as some patients had symptoms when the blood-sugar was but slightly below normal, and others when it was much more reduced had no symptoms at all. Still, in a rough-and-ready way, oii& could say that symptoms came on when the blood-sugar was low, but th sAt they did not appear when the blood-sugar remained at the normal level or higher.
There was no doubt that in nearly every case the diabetic was restored more or less to a normal condition by the administration of insulin, and certainly after its use the patient felt much better and more energetic.
Fortunately, the treatment of the symptoms of hypoglycaemia was generally a simple problem-namely to give sugar by mouth, if the patient was conscious. If unconscious, the difficulties of giving sugar by the stomach-pump were well known, and it was desirable, then, to inject glucose into a vein. The sugar should be prepared beforehand, otherwise the patient would probably be dead before the solution could be got ready. It was most helpful to give an unconscious patient a subcutaneous injection of adrenalin, i.e., 1 c.c. of l in 1,000 solution ; or 1 c.c. of pituitrin. Sometimes sugar might be injected into the subcutaneous abdominal tissues. As a rule, the patient came round quickly.
Very important was the particular type of case chosen for the treatment; here lay the chief danger, and it was a weighty point in the present discussion. If a case was unsuitable the danger in giving insulin might be great. For the general practitioner the most important thing was to choose a suitable case. If a patient wbo was much wasted, with glycosuria and ketosis, haa not received much benefit from dietetic treatment, insulin should be given.
A type of case sometimes seen was that in which there was very marked glycosuria. There might be no symptoms, the patient might be stout, middleaged or elderly; he did not feel up to the mark, but did not know what was the matter with him, except that he felt weak about the legs. Sometimes these patients had a large amount of sugar in the urine. It might be said by some that insulin was not needed in such a case, as there were no definite symptoms, and the marked glycosuria was apparently doing no harm. That he (the speaker) regarded as a short-sighted view; though there was little tendency to coma, it was difficult to control this condition, for subsequently it was often associated with certain eye changes, sometimes leading to blindness, also great nerve irritation and neuritis, muscular cramp, &c. It was probable that this blindness was an even greater tragedy than coma. In those cases it was desirable to adopt the treatment. A patient might be passing 3 per cent. to 4 per cent. of sugar or more without symptoms but one should weigh the probability of the development of such symptoms as had been mentioned. He did not think it was possible, in any given case, to prognosticate what might happen in four or five years. But it was certain that when eye changes had developed, little good could be done. In such, one should try to reduce the blood-sugar by giving insulin if this could not be done by dietetic means. The general impression among the profession was that insulin did not cure diabetes, but the view of the public was that it did. He had not yet seen evidence of cure in a bad case of the disease. In some in which there had been much sugar, the condition had cleared up under insulin, but similar results had ensued in the past from dietetic treatment. On the other hand, so long as the patient was taking insulin he kept in good form.
It might be thought that if a patient were kept well nourished and the urine free from sugar, it would allow the pancreatic cells to regenerate, or at least to get into better functional condition, so that gradually less insulin might be needed, and a more generous diet allowed. There might be something in that, but in the last six months he had seen little evidence of it; and experience of Allen's dietetic treatment did not suggest much hope in this direction, for in spite of initial success, sooner or later a little sugar again began to appear in the urine, and the blood-sugar went up. A modification in diet generally checked the downward trend for a time, but then there was another relapse. That was, he believed, the experience of all who had treated large numbers of cases of diabetes by dietetic means. One man with a large experience said he thought that the difference due to careful dieting was that instead of patients living about four years on an average, they now lived about six years.
A type of case against which one had to be on guard was that in which sugar appeared in the urine because of a leak in the kidneythe so-called renal glycosuria. The administration of insulin to such a case might end in disaster. Renal glycosuria simnply meant that the kidney exuded sugar at a lower level than normal. It could be determined whether a particular patient was suffering from renal glycosuria by estimating the blood-sugar after the administration of glucose, though it was not always possible for the man in general practice to do it. But there was a means of ascertaining it in some cases without doing a blood-sugar test. In this condition the glycosuria frequently came on an hour or two after taking starchy food. After food, the blood-sugar normally rose to some extent, and it was because of this rise that sugar passed into the urine. The test was to give 2 oz. of glucose, and to get the patient to empty his bladder two and a half to three hours later. If the specimen passed after that contained no sugar, the patient had probably glycosuria of the renal variety. As a rule there was no great difficulty, because, whatever the nature of the case, it was well to go slow," and if that precaution were observed it was almost impossible for the general practitioner to go far wrong.
Having decided that a case was suitable for insulin, it was necessary to decide how the insulin should be given. There were different methods, and he thought it right there should be. In hospitals and institutions, where the patients were largely under control, various methods might yield equally good results; but it was not easy to apply those methods in general practice; some safe method should be adopted which could be followed up. He was convinced that the best method was to fix a definite diet and adhere to it; then begin with insulin in a small dose, and gradually work up. The diet should not be too large. It was useless to rely on an unsuitable menu continuously for a private patient; he would tire of it. There must be protein, fat and carbohydrate. There should be about e grm. of protein per lb. of body weight, but something must be allowed for the kind of work in which the patient was engaged. There must be a large proportion of fat, so as to afford the required calories. Ten to 15 calories per lb. of body weight were required; the ordinary patient, not doing very much work, required 1,700 to 2,000 calories; he should have 70 grm. or so of protein, and the remaining calories must be made up of carbohydrate, and a large amount of fat. Frequently it might be necessary to cut down the carbohydrate at a later stage. He himself often began with as much as 40 grm. of carbohydrate in twenty-four hours; 140 grm. of fat was a good quantity. It was desirable to use ordinary food stuffs. He recommended bread, cheese, milk, cream, &c., as well as eggs. It was advisable to give the greater part of the carbohydrate immediately after the insulin. The diet was spread over four meals: breakfast, lunch, tea and dinner; insulin should be given before breakfast, and before dinner at night, preferably half an hour before those meals. What he frequently ordered was as follows: for breakfast at 9.30, 2 oz. bacon, 1 oz. white bread, i oz. butter, f oz. cream, 4 oz. vegetables; equalling 20 gr. carbohydrate, 63 of fat, 15 of protein, of a total calorie value of 730. At lunch practically no carbohydrate should be taken if possible; this gave a better chance of the blood-sugar being kept down and the urine kept free of sugar. For lunch, beef tea, 4 oz. white fish, I oz. of starchfree bread, i oz. butter, 1 oz. cheese, 1 oz. cream, 2 oz. vegetables. That gave 3 grm. of carbohydrate, 22 grm. of fat, 35 grm. of protein, the carbohydrate being restricted to the vegetables. For tea, a little tea, i oz. of butter and a " kalari " biscuit (Callard). Before the last meal, dinner, the second injection of insulin was given. The meal should consist of clear soup, 4 oz. meat, 1 oz. white bread, i oz. cheese, I oz. butter, 4 oz. of vegetables, and coffee. This sort of dietary gave satisfaction, and could be endured comfortably for a long time. The dinner yielded 25 gr. carbohydrate, 40 of fat, 30 of protein, an approximate total calorie value for the day of, roughly, 1,830 calories.
Not more than 5 units of insulin should be taken at first, once in the morning, once at night. On the third day, 10 and 5 units could be given, and on the fifth day 10 and 10, and on the eighth day 15 morning, 10 at night. After the ninth or tenth day, if the patient was still passing sugar, one could give 15 and 15 units. The administration should be as gradual as this or more so, because it took some time for matters to settle down. Sugar might continue to be passed after a fortnight's treatment with insulin, but after that it might diminish, and in some cases disappear altogether. It was practically impossible for the patient to have serious symptoms if one proceeded slowly with the treatment. All the urine for the day must be collected and examined quailitatively for sugar; if possible, it should be also examined quantitatively. When the amount of sugar passed in twenty-four hours began to get very small,.then before 'each injection of insulin the patient should be asked to pass urine, and that specimnen should be tested for sugar. If the patient had been passing sugar in the twenty-four hours, but did not pass sugar immediately before the attempt to inject, it was advisable not to give such a large injection as previously. If these precautions were observed he did not think there would be danger from the use of insulin in general practice.
Was it' necessary that everyone using insulin should be able to estimate th,e blood-sugar ? He believed a patient could be successfully treated with insulin without this estimation of the blood-sugar,; in some cases it was necessary to do it, but not in all. One sometimes saw patients who had even as much as 0'3 per cent. of sugar in the blood becoming free from glycosuria. Blood-sugar estimation was then essential; and in every case when it was done it gave a better indication of the condition present. If one found the patient's urine became sugar-free when he was receiving a certain dose of insulin-say 15 unitssbould one continue with the 15 units and risk symptoms,' or reduce the dose? Experience seemed to sh1ow that one could safely go on with the 15 units. The process of increasing the insulin had been gradual, and symptoms, even if they came on, would not be at all severe. Slight symptoms were an advantage, for they showed that the correct dose had been reached. He did not think' it advisable to go on to very large doses in order to render a patient quite sugarfree, and he never cared to give more than 1J c.c. twice -a day; if sugar was still passed, it might be necessaryv to modify the diet, by cutting down the carbohydrate. It might be impossible to prevent some slight symptoms coming on; he had seen some peculiar cases in that respect. One patient was in coma;, but Xd very well. with' insulin. After a period she began to have curious attacks in the night time. She was having 15 units insulin before breakfast and 15 before dinner, anid the specimen of the twenty-four hours' urine had 1 to 2 per cent. 'of sugar; therefore he did not think the night symptoms were due to the insulin. However, it was found that urine passed immediately after the symptoms showed no sugar, and the symptons were relieved by giving glucose. They were obviously insulin symptoms.
In treating a patient, what ought to be our ideal ? 'Was one to aim at getting the urine sugar-free and the blood-sugar normal in every case ?' Yes, if one could. As in Allen's treatment, one went on until the urine became sugar-free, and until the blood-sugar got as near normal as possible. But cases would ,be met with in which this could not be done with reasonbble doses, and these patients, though still passing sugar, felt much better and' did quite well.
If, in general practice, insulin were used as he had 'iadicated, he thought' there was no reason to fear bad results. 'It was most important however, to emphasize the necessity for care, and a knowledge'of insulin treatment was absolutely essential for every medical man who wished to use this rem'edy. If the practitioner was not prepared to take the trouble to acquire this knowledge,' then he should leave insulin alone. On the other hand, insu-lin might be safely used if he carefully followed the above directions'.:
Dr. GEORGE GRAHAM said that there was no doubt now that insulin was of very great value in the treatment of diabetes, but it must be recognized that it was only an addition to the treatment and could never replace the treatment by
